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Specification 

1 . Title of the Invention 

Pivncia mil 1 and Ouulil} Iniprov mil 1 Method li>r Foods 

2. Scope of the Claims 

A method of preserving and improving the quality of foods and drinks which is characterized by adding 
melanoidin and glycerin fatty acid esters to foods and drinks. 

3 . Detailed Description of the Invention 

The present invention relates to a method of preserving foods and drinks and improving the quality of foods and 
drinks. More precisely, it relates to a new method of preserving foods and drinks effectively by adding a browning 
substance produced by thermal reaction of sugars with other carbonyl groups, so-called melanoidin, along with 
glycerin fatty acid esters to foods and drinks to preserve foods and drinks effectively and to improve quality. 

Generally, marine processed foods such as kamaboko (boiled fish paste), chikuwa (a kind of fish sausage) and 
the like, livestock processed foods such as ham, sausage, lactic acid beverages and the like, and agricultural 
processed foods such as bean pastes, pickles, miso, soy sauce and the like are typical foods and drinks that can be 
poorly preserved so that synthetic preservatives are currently permitted to be used. Many synthetic preservatives 
have been used but the existing synthetic preservatives are not yet satisfactory from the aspects of preservation 
power and adverse effects on humans. Therefore, the issues of preservation of foods and drinks still remain to be 
solved from many aspects. In the areas where uses of synthetic preservatives have not been approved such as in 
salads, side dishes such as croquettes and the like, fresh western style confectioneries , fruits juices, tofu, packaged 
rice cakes and the like, there is a great difficulty in preservation. Therefore, the preservation of such foods and 
drinks has been a serious problem for manufacturers and distributors. Thus, there has been a great demand for 
many years for the establishment of a method of preservation of foods and drinks with a high preservation effect, 
less toxicity and high safety. 

Considering the aforementioned circumstances the inventors selected substances exhibiting a preservation effect 
among natural foods showing less toxicity or food additives and conducted screening tests for combinations 
exhibiting synergistic preservation effects when combined. As a result of these screening tests, we discovered that 
combinations of melanoidin with glycerin fatty acid esters exhibited unexpectedly high synergistic effects regarding 
preservation of foods and drinks. This finding led us to achieve the present invention. Melanoidin has been known 
to have an antibactetial activity (Japanese Patent No. S48- 14042). When melanoidin was used along with glycerin 
fatty acids, an antibacterial synergistic activity was exhibited. Compared to the case of melanoidin alone, excellent 
antiseptic and antifungal effects were found to be exhibited. 

The present invention is characterized by the addition of melanoidin and glycerin fatty acid esters to foods and 
drinks. The objective of the present invention is to provide a method of preserving and improving the quality of the 
foods and drinks exhibiting excellent preservation effects without any effects on humans. 

The present invention can be applied to all kinds of foods and drinks as well as the aforementioned marine fish 
pastes, livestock processed foods, agricultural processed foods, side dishes, fresh Western-style confectionaries, fruit 
juices, tofu and packaged rice cakes. 
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Melanoidin is a brown substance generated by a thermal reaction of sugars with other carbonyl compounds. 
When applied to the present invention, melanoidin can be provided in the form of a dried powder or as an aqueous 
solution (in the following experimental examples and embodiments, a powder was used). As glycerin fatty acid 
esters, glycerol monocaprylate (hereinafter abbreviated as MC 8 ), glycerol monocaprate (hereinafter abbreviated as 
MC10), glycerol monolaurate (hereinafter abbreviated as MC 12 ) and the like can be used. These esters are dissolved 
in an organic solvent such as ethanol, propylene glycol and the like before use. 

The amount of addition depends upon kinds of foods and drinks, but an appropriate amount of melanoidin 
ranges from 500 to 5,000 ppm and an appropriate amount of glycerin fatty acid esters ranges from 50 to 1,000 ppm. 

The following experimental examples were conducted in order to clarify the synergistic action of the 
antibacterial activity of the present invention. 

Initially melanoidin and glycerin fatty acid esters were prepared as described below. 

( 1 ) Preparation of melanoidin 

A fixed amount of a carbonyl compound (a monosaccharide) was dissolved in water and an alkali such as 
NaOH, Na 2 C0 3 , and NaHCOS was added to adjust pH at a constant level. When this solution was thermally reacted 
at 95°C to 120°C for 1 hour, a melanoidin solution was obtained. In the present study, 0.5 mol solution of 
dehydroxyacetone (triose) was adjusted to pH 10.3 using Na 2 C0 3 and a thermal reaction was carried out at 120°C 
for 1 hour to prepare a melanoidin solution. The solution was discolored using activated charcoal and dried to 
dryness. A powder was obtained and used in the following tests. 

(2) Preparation of glycerin fatty acid esters 

MC8, MC10, MCI 2 were independently dissolved in a 50% ethanol solution to prepare in a fixed concentration and 
used in the following tests. 

Using the melanoidin and glycerin fatty acid esters prepared as mentioned above, they were combined at various 
concentration ratios to prepare various samples. Samples prepared were as follows. 

1) A solution containing melanoidin at 0, 250, 500, 750, 1000, 1500, 2000 ppm relative to 0 ppm of glycerin fatty 
acid esters 

2) A solution containing melanoidin at 0, 250, 500, 750, 1000, 1500, 2000 ppm relative to 250 ppm of glycerin fatty 
acid esters 

3) A solution containing melanoidin at 0, 250, 500, 750, 1000, 1500, 2000 ppm relative to 500 ppm of glycerin fatty 
acid esters 

4) A solution containing melanoidin at 0, 250, 500, 750, 1000, 1500, 2000 ppm relative to 750 ppm of glycerin fatty 
acid esters 

5) A solution containing melanoidin at 0, 250, 500, 750, 1000, 1500, 2000 ppm relative to 1000 ppm of glycerin 
fatty acid esters 

6) A solution containing melanoidin at 0, 250, 500, 750, 1000, 1500, 2000 ppm relative to 1500 ppm of glycerin 
fatty acid esters 
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Each sample was added to a slant and the minimum growth inhibition concentration was measured for bacteria, 
molds and yeasts by the image smearing method in order to study synergistic effects of antibacterial activity by 
concomitant use of melanoidin and glycerin fatty acid esters. 

The test results for various organisms are shown in Tables 1 through 6. In each table, +, ++, +++ indicated the 
presence of bacterial growth and the degrees of growth are expressed as +++ >++> + > and - indicated the absence 
of bacterial growth. 

Table 1 



Antibacterial activity against Bacillus subtihis (Bacillus subtilus) 





Melanoidin (ppm) 


0 


250 


500 


750 


1000 


1500 


2000 


MC S 
(ppm) 


0 






++ 


+ 


+ 






250 




+ 


+ 










500 


+ 














750 


+ 














1000 
















1500 

















Table 2 

Antibacterial activity against St. aureus (Staphylococcus aureus) 





Melanoidin (ppm) 


0 


250 


500 


750 


1000 


1500 


2000 


MC 1U 
(ppm) 


0 


+++ 


++ 


+ 


+ 








250 


+ 


+ 












500 


+ 














750 
















1000 
















1500 

















Table 3 

Antibacterial activity against E. coli (Escherichia coli) 





Melanoidin (ppm) 


0 


250 


500 


750 


1000 


1500 


2000 


MC 1U 
(ppm) 


0 




++ 


+ 


+ 








250 


++ 


++ 


+ 










500 


++ 


+ 


+ 










750 


+ 


+ 












1000 


+ 














1500 

















Table 4 

Antibacterial activity against Sacch. cerevisiae (Saccharomyces cerevisiae) 





Melanoidin (ppm) 


0 


250 


500 


750 


1000 


1500 


2000 


MC 1U 
(ppm) 


0 






+ 


+ 








250 
















500 


+ 














750 
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1000 
1500 



Table 5 



Antibacterial activity against Asp. niger(Aspergillus niger) 







Melanoidin (ppm) 






0 


250 


500 


750 


1000 


1500 


2000 


MC 10 


0 


+++ 


++ 


+ 


+ 








(ppm) 


250 


++ 


+ 














500 


++ 
















750 


+ 
















1000 


















1500 

















Table 6 

Antibacterial activity against Pen. sp. (PeniciUium) 





Melanoidin (ppm) 


0 


250 


500 


750 


1000 


1500 


2000 


MC 1U 
(ppm) 


0 


++ 


+ 


+ 










250 


++ 














500 
















750 


+ 














1000 
















1500 

















According to Table 1, in the case of melanoidin alone, the minimum growth inhibition concentration was 1500 
ppm and that of MC 8 alone was 1000 ppm. When combining melanoidin with MC 8 , the minimum growth inhibition 
concentration could be reduced. For example, with melanoidin 250 ppm with MC 8 500 ppm, the growth of 
microorganisms can be inhibited sufficiently. According to Table 2 and after, similarly, due to concomitant use of 
melanoidin with glycerin fatty acid esters, the minimum growth inhibition concentration was found to be reduced. 
Based on the results of the aforementioned tests, with concomitant use of melanoidin with glycerin fatty acid esters, 
the antibacterial activity dramatically increased due to synergistic action of the antibacterial activity, thus, the 
growth of microorganisms was found to be inhibited effectively. 

Next, when the aforementioned melanoidin and glycerin fatty acid esters were actually added to food items, 
improvements in preservation were detected. This phenomenon will be explained with reference to the 
embodiments of the present invention. Melanoidin and glycerin fatty acid esters can be added either during 
manufacturing of food items or after manufacturing. Embodiments of the present invention are shown below. 
Embodiment 1 
Preserving pickles: 

After squeezing overnight pickled Chinese cabbage, the pickled Chinese cabbage and pickling juice were packaged. 
Melanoidin and glycerin fatty acid ester (MC 8 ) were added in amounts of 500 ppm and 200 ppm respectively to the 
entire amount. The package was sealed completely and air tightly. The package was preserved at 25°C and the 
generation of carbon dioxide gas and viable yeast was observed. For a comparison, a similar test was conducted for 



the addition of sorbic acid at 0.1%, the addition of MC 8 at 200 ppm and without the addition. The test results are 



shown below. 



Samples 


Number of d;i\ in Moriige (days) 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Without the 
addition 


Amount of generation of C0 2 (cc) 


0 


25 


















Viable yeast 






















Addition of 
MC8 


Amount of generation of C0 2 (cc) 


0 


21 


















Viable yeast 






















Addition of 
sorbic acid 


Amount of generation of C0 2 (cc) 


0 


0 


0 


1 


1 


1.5 


1.5 


2 




2 


Viable yeast 






















Addition of 
melanoidin/ 
MC 8 


Amount of generation of C0 2 (cc) 


0 


0 


0 


0 


0 


0 


0.5 


0.5 


0.5 


1 


Viable yeast 























-: No generation of viable yeast 

+, ++, +++: Generation of viable yeast (amount of generation +++ >++>+) 

Embodiment 2 

Preserving cocktail sausages: 

While producing cocktail sausages, melanoidin 600 ppm and glycerin fatly acid osiers (MC 1 ") 300 ppm were added 
and blended, and then cocktail sausages were manufactured at a specific composition and by the specific method 
and then preservation tests were conducted. The preservation tests were conducted either in a thermostatic container 
at 20°C and in the case of storage in a low-temperature chamber at 2°C ±1, and the number of viable bacteria and 
generations of stickiness were observed. For a comparison, cocktail sausages were also manufactured with the 
addition of sorbic acid at 0.2% and a similar test was conducted. The following results were obtained. 



Stored in a 20°C thermostatic chamber 





No. of days in storage (days) 
Items 


0 




3 




Sorbic acid added 


No. of viable bacteria 


2.5 x 10 5 


7.8 x 10 5 


6.2 x 10 5 


5.5 x 10 5 


Generation of stickiness 










Melanoidin + MC 10 
added 


No. of viable bacteria 


2.3 x 10 z 


2.5 x 10 4 


6.7 x 10' 


8.1 xlO 5 


Generation of stickiness 











-: No generation of stickiness 



+, ++, +++: Generation of stickiness (amount of generation ++ > +) 



Stored in a 2°C±1°C thermostatic chamber 





No. of days in storage (days) 
Items 


0 


5 


10 


15 


20 


Sorbic acid added 


No. of viable bacteria 


4.1 x 10 5 


1.1 x 10 5 


4.5 x 10 3 


1.5 xlO 3 


8.7 x 10 4 


Generation of stickiness 












Melanoidin + MC 10 
added 


No. of viable bacteria 


1.4 xlO 5 


1.9 xlO 2 


2.2 x 10 2 


4.5 x 10 3 


8.7 x 10 J 


( ieneration of stickiness 













-: No generation of stickiness 

Embodiment 3 

Storing packaged rice cake: 

Melanoidin 400 ppm and glycerin fatty acid esters (MC 10 ) 300 ppm were added to brown rice and a rice cake was 
prepared by the ordinary method. After packaging, the package was stored at 25°C. Generation of molds was 
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observed. For a comparison, similar test was conducted without the addition. The results of the test are shown 
below. 



Samples 


No. of days in storage (days) 


7 


14 


21 


20 


35 


No addition 


+ 


++ 








Addition of 
melanoidin and MC 10 










+ 



-: No generation of molds 



+, ++: Generation of molds (amount of generation ++ > +) 
Embodiment 4 

Storing summer soybean sprouts: 

Melanoidin 500 ppm and glycerin fatty acid ester (MC 12 ) 200 ppm were added to summer soybean sprouts (1 part of 
water relative to 1 part of solid content) After rocket packaging, the package was stored at 50°C and the status of 
generation of gases was compared with that without the addition. The results of the test are shown below. 



Samples 


No. of days in storage (days) 


1 


2 


3 


4 


5 


No addition 


++ 










Addition of 
melanoidin and MC 10 










+ 



-: No generation of gases 



+: Slight generation of gases 

++: Considerable generation of gases 

Embodiment 5 

Preserving apple juice: 

Melanoidin 300 ppm and glycerin fatty acid ester (MC 10 ) 50 ppm were added to a solution diluted by 5-fold for 
concentrated apple juice and yeast isolated from apple juice was inoculated to obtain lOVml. The sample was stored 
at 30°C. The number of viable bacteria was counted under a microscope. For a comparison, the same test was 
conducted without addition of melanoidin and MC10. The results are shown in the following table. 



Samples 








4 


7 




No addition 


1 x 10" 


2 x 10 b 


5 x 10' 






Addition of 
melanoidin and MC 10 


1 x 10 s 


6x 10 3 


2xl0 4 


2x 10 4 


1 x 10 s 



Embodiment 6 
Preserving tomato pure: 

Melanoidin 1000 ppm and glycerin fatty acid ester (MC 8 ) 200 ppm were added to tomato pure. The sample was 
stored at 50°C. With respect to generation of molds on the surface, the results were compared with those without 
the addition. The results are shown in the following table. 
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Samples 


No. of days in storage (days) 


0 


2 


10 


20 


30 


No addition 




+ 


++ 






Addition of 
melanoidin and MC 8 








+ 


++ 



-: No generation of molds 



+, ++: Generation of molds (amount of generation ++ > +) 
Embodiment 7 
Preserving kamaboko: 

Using the following ingredients, casing kamaboko was manufactured. During manufacturing, melanoidin 500 ppm 

and glycerin fatty acid ester (MC10) 200 ppm were added to variety of a stock and blended. 

Salt-free frozen ground fish 4500 g 

Table salt 100 g 

Potato starch 300 g 

Sugar 100 g 

Mirin 150 g 

General seasoning 70 g 

Melanoidin 2.75 g (500 ppm) 

MC10 1.10 g (200 ppm) 

Water 300 g 

Kamaboko manufactured as described above was stored at 20°C + humidity 80% or greater. The number of general 



viable bacteria, pH value, molds, stickiness, generation of juice was observed. For a comparison, the same test was 
conducted without the addition of melanoidin and MC10. The results of the test are shown below. 



Samples 


No. ofihivs in storage uhivs) 
Items 


1 


5 


6 


8 


10 


12 


No addition 




<300 


<300 


4x 10 5 


7x 10' 








6.78 


6.95 


6.71 


6.44 






Molds, stickiness, juice 








Stickiness 

(+) 


Softened 
spoiled 




Addition of 
melanoidin + 
MC10 


No. of common vial bacteria 


<300 


<300 


1 x 10 5 


4x 10 4 


7x10' 


2x10' 


pH value 


6.90 


6.91 


6.89 


6.85 


6.71 


6.37 


Molds, stickiness, juice 












Stickiness 

(+) 



-: No generation 
+: Generation 

With the addition of melanoidin and MC 10 , the product was not spoiled for approximately 4 days longer at a 
significant level. 

As clearly shown in the aforementioned embodiments, the addition of melanoidin and glycerin fatty acid esters 
demonstrated superior preservation. 

In the aforementioned embodiments, MC 8 , MC 10 and MC 12 were used as glycerin fatty acid esters, however, as other 
embodiments of the present invention, glycerin fatty acid esters having other numbers of carbons can be used. With 
respect to the concentrations of melanoidin and glycerin fatty acid esters, they are not limited by those described in 
the aforementioned embodiments and combinations of other concentrations are possible. 



Japanese Unexamined Patent Applicat ion Publication No. 53-020433 9 

As explained above, according to the present invention, melanoidin and glycerin fatty acid esters are added to foods 
and drinks. Due to concomitant use of both items, synergistic effects on the antibacterial activity were observed. As 
a result, the growth of bacterial was effectively inhibited so that the foods and drinks can be stored very effectively. 
However, according to the present invention, the present invention can be applied to all sorts of foods and drinks 
without limitation to those mentioned in the aforementioned embodiments. Compared to the prior art, preservation 
of foods and drinks was improved significantly and these additives were effective in improving quality. In addition, 
they were less harmful to humans so that it is very useful as a method of preserving foods and drinks and as a 
method for quality improvement. 



Patent Applicant: Asama Kasei K.K. 
Agent: HOSOI Isamu, Patent Attorney 



<»B*HH*BF/r 

A 23 L 3 34 34 A 1 6977-49 



US BR5 1—95783 
Stti m BS51(1976)8 ;iioh 

m m % mm* 



n n $■ m m & m 
0S53— 20443 

'43>^&fl Bfif053^( 1978) 2 P] 24 EI 
(£ 6 H) 



HCWflJKE^ft 4 - -1-3- 
207 

7i ui a a, T*T<wy*&#tt 

*«»}«EHffl4TBl5»32^ 
7<ft if. X #H± *IB#P§ 



M IB * 

1. »WO*» 

2. ttl?ffi*<D«gH 

ftfcflK: > ? / -f ?y&vr y * i; v j|f k & i 

i swot* is saw 

(SSftoJSufcfcAottSftji tor***!. 



mstmzvc t-=>xmn*M® tit-ox* & 0 vto 
tt©rav>fc:fciH,©«#^i£©W£,i!jp. < 
±Eo*!tica*. k *R|J*e,H, 8&©4>ft^ 

^ H L tttfefi ^»D«5 * *>> fc # T 

v-^fc^SOTtjfSifU > ? J 4 ? 9 * 9 v 

« * tt rc SB l t ^ jb * © « * » * * * -r c: t % a 



4042) , > 9 s 4 w t {f >; -k 9 xreroaix 

L, / ? ✓ * ffn?t(»« 
Witt **** 56 c £tf»fU9i L7t„ 

*569l!tt, ±EL*t*«««M, VftlftHA* ft 

B»PI«, &tf»8S9L 2K, 

> 5 / 1 i^vtt, ffl«-t«0flt!O*>»"K = *<t#to 
5!**»tJlt90ttt, > 5 / >f -^xtf, £» 

5R*ffl^/t) o ^9 -k 9 ymm&.xxT*> t LX 

tt % ^iJ-feD-/i/.-ty*7'y^-h (O lyeer- 
(5) 

> ? S 4 ^v®«t7)!T5 6„ *jKtt»c 
fr^tK, 7*'M Kp* '/7t r y ( = <d 
as*A.jSJE3:Na2 oo« tph usKWi U 

SttUtSrffl^-r: tniJKfeu, K 
icttiitHfc**, »**i4u, cn%KKrcffl 

(2) /'J-k'JyMBi^f*oSI3S 

UC6. MO10.MC12 50*<DX^ 

±EoW < fMH Lit* 7 / 4 yyJkV7 9 -fe 9 v 

® ^')*'J yIH5a*^?*0 ppn.K3!IU 
7S-0 

>?S4<yyZ<&*^ a . 250 .500 . 
#.1000. 1500. 2000pp n-S-tf^ 



WU8IW53- 20 4 4 318 
ol mono e>pr7l>te{ IWTs U 0 i ilt 
le-TA) , ^|t»-*.*/*^Kf ( O ly- 
carol mono capratc) (felTx WO to 
i«Et4) > / 'J*p -*.<^?!>K h ( 
Glycerol mono lnurate) (felTs MO 

fcx-fy-*, ^^y/ij a -*»o*||» 

^yi^(15«o>M0«jj>, ^9* 
9 *?*>n 5 0 - 1. 0 0 0 p p mSK 

* * n ie x 4 a; n » © ffi * ft ffl % n * rc.-r * /t 

t -f > T 62 CD Ho < v > ? i> var/^ 9 -t 9 y 
Jfiffi9L*x? *>i W$lL1t 0 
(i) ^^i?>oW« 

-Sfto*^«K-^<b«-%i 77jM K) 

**K»»L, tftK»«0H,IIU0OS s H a H 0 

(4) 

@ y»B»*xf* 2 5 0 ppnKSQ 

^V'Oi'i**, 0 .250 .500 
.750. 1000. 1500. 2 0 0 0 p p 

© /^-k 1 ; ^ISSifii^fAS 0 0 ppmttSI 
Us >7/ , '|-^tft* < 0 .250 .5UO 
.750. 1000. 1500. 2000pp 

® ^ 9 * 9 ^IBIxxt* ? s o p p a w:^ 
U, >7/-t^x*<g.*, o .250 .500 

.750. 1000. 1500. 2000pp 

© ? 9 * 9 f JIB W5 1 0 0 0 p p m it 

5?JU, / ? S 1 </yz&A^ o .250 . 

*-750.1U00.1500.2000p 
P m&trte&o 
® r 'J -k 9 X»B»x^^ju 1 5 0 0 p p mtC 
>JU / 7S4'Syi®*^ 0 .250 . fefc 
* . 7 0 0 .1000. 1500. 2000p 



» x * T * o « ffl rc x 6 ft a © « * ft ^ 5. K K 

L7t„ 

ft £ % © % sr & k » n * tj. o * c t * * r o 
» i « 



Baciiiua subtlius x y 







*5;4*y (pp.) 






0 


250 


500 750 1000 1500 2000 




0 




* 


# + + _ _ 


MOB 


2 3 (( 








(ppn) 


S 0 0 


+ 








7 50 










1 0 U 0 




















2 5 0 


# 


* 




110 a 


5 0 0 


# 


+ 




(ppm) 


75 0 


+ 


+ 






10 0 0 


+ 








15 0 0 












m 


4 


S4 



S aceh . e ereil B iaa » * a t+ x . 





/9S4i>y (ppn) 


0 250 500 750 1000 1500 2000 




0 


## + + --_ 




2 5 0 




MO (0 








5 0 0 




(ppn) 








7 5 0 






10 0 0 






150 0 





»DBHB53-20 44 3(3) 

I l""l - -| 



tn 2 r 







^S^-f^y (ppn) 






0 250 500 750 1000 1500 2000 




0 






250 




UC to 


5 0 0 




(PPa) 


7 5 0 
10 0 0 
15 0 0 





m 3 a 



/5S4i>>> [ppn) 

0 250 500 750 1000 1500 2000 

0»# + + ___ 

(8) 

m 5 s 

Aep.niger ( T ^ «t a- * . - tf - ) VZ 





> 7 J -1 $y (ppm) 


0 250 500 750 1000 1500 2U00 


MCi! 
(ppm) 


0 

25 0 
5 0 0 
7 5 0 
10 0 0 
15 0 0 


»* + + --_ 


pen. B p. ik.^i -> A ) ic^-rafitia^ 




t?;<[</y (ppm) 


0 250 500 750 1000 1500 2000 


MO U 
(ppn) 


0 

2 5 0 
5 0 0 


#+' + ---- 



g 1 «(C .tn.fl, > 9 J 4 ^^st©**©** 
»WEjt«att t 5 o o ppnt*!), iftuo 

• HlOppitti*, 
y 2 5 0 p p m, MCe5UUppra©«IKT\ 

2 RttTKfrvtt, mate, 
'J * 9 xBBttx ji^^itofffflK x 5t, ** 
5SWEitjRffi*!«T Ut^4C i#«4. «±© 
KttM»*^x > -* -fcij xffiSSW 

lAy^tidfHitii, fitffl;*]©##W3:ftffl 
Kip, ttU2]4<ftBttKl&*U ffiifeto©58W 

RK, ±82> ? ^ 4 i>y3.V? V + 'J v«tflSI»x 
01) 



tt * 


a § "\<9 


u 




2 


3 




5 






6 


9 




ooiSSteti (cc) 


0 


25 


/ 


J 




/ 


/ 






/ 








■H- 






/ 






f 






00 2«*;i (oo) 




21 


/ 


/ 


f 


/ 






/ 








































COJ^ft (CO) 


0 


U 


U 








15 


2 


2 


2 


mm ** 












































coj^Kfefl (co) 






0 


u 








]5 


OS 




£R0A 











































« 0 0 p p n . >.) -fe V :/ JjBBS & * •* 7 1 * (MC 
io ) 3 OOppmfrgiflDUt, BiSo 

IS©. Atf Eflstciot * T v^-- • y - -t - * 



WDBIIB53-20 44 3WI 

T-60 >?M';/&c;/'H')x«in»i*t 

o 

ftftfl 1. 

»*©«# : 

Jloy ? y < ^i; U * !) x»B***T* ( 

MCt) ^1*jt(CS[«t L-C«-*, 5 U 0 p p m 

2 0 0 p p m Kit b t 5 icfctau/tsu 

u, ut«^^Rt;*«»*©affe%«*u/t. 
Jtao/tttx y a 1 * Mag la to, 

mo » * 2 0 0 ppBgsinu/tt©, iMo<, 



(12) 

BSCt! u * PC iSffliStC-C2 

11 1 1 *«:«#-r *«*«-6©ffi^*fr*^, £f 
RJttf* >• 5S***S» U7t„ Jfc«©7t*> % y * * 

2 0 ess 



K ft 




D 


2 


3 


5 


y^trxW 




23X10* 


7.8X1 U s 


«2X10 8 


53X10' 


* h££ 








fl- 




£i R 


23X10 2 


23X1 0 4 


4.7X1 U 4 


aw u' 










+ 



+ , * : * MS& (sa-ft* > +) 

2 *t 1 ««» fiifl 



tfc ft 




CI 


5 




15 


2U 


y^t^j 


& m tie 


4/&X1U* 




4>6X1U J 


13X1 d 


a7xio 6 


8s flo 















iioto m 


± s a 


MX10* 


i?xiu' 




4$X10 5 




* h Rife 













&«8f©«ff : 

* xt* mo to) 5uo P pni*g|jju 
LTtfe, 2 5 «K-Ci»»u % A eo$6£s:8a« u 

<£>*„ 



ft * 


« » £1 fit (fS 


7 


14 


21 


28 


35 


to Ss ?jn 


+ 




















+ 



05) 

(uo to) s o p p D^sjiit, t/T-rcy 
cn*3 0 «rc-c«??u £Eintiiflt«rc-cft 
iSflq©%©%|B)«K:fc|fts:TTac>/to KKISStt 



♦ft # 




0 


z 






*s m 


1X10 4 


2X10 4 


5X10 7 


/ 




1X1o' 


6X1 o' 


2X10 4 


1X10 6 



hThfi-txfO^y-f „ 0 „ p p B f 

^ U -t 'J V 8SK ® x * f a, ( M 0 » ) 2 0 0 pp 



WDB BH53— 20 4 4 3(6) 

E*-tf (ElJgSfl- 1 ffllKjfc 1 BB) »C>?y<4>x 
Sooppa, ? \) * y xJBW«**T* (MO 
i » ) 2U0pp B )«:jijJjn^ > c.nfcD,>-3'ha 



ft * 


« » B » 0 


1 


2 


3 




5 


* «R to 






















+ 



* : iixfrlt. 0 Sfl£ 
A yy 3 u o p p a , ? y hs i; yffitom**.-?* 



(14) 



ft * 


« # b n © 


0 


2 


1 0 


20 


30 


1 i 1 




+ 




/ 




/?S4-yy. 

Mc« «s flu 








+ 





- : * *5£&<M' 
+ . * : * *§5£ (£££#>+) 

saw 7. 

7t 0 * ^ *r ^ osiaiiifrct-^-c, >?y-t^x* 
.fee 

*=*?pm, ^V* V xmjBK.xjcy* (unto) 
2 0 o P p m ftftftgCffftCSSA* jSf)-Lfi: 0 

*aftfTS* 4 5 0 0 * 

i£ 10 0* 

tf«V>HM 3 0 0 * 

9 til 1 o o * 

❖ JJ 1 5 0 * 

es'&siiB*# 7o* 



> ? > -f 4>X 2.7 5* (SOOppo) 

M 0 ,0 1.1 0* (200 > ) 

7* J 0 Or 

JtE©tn<«aL/t*^*3fc2 0 * (1(1 g 

* k ? ~ o,t„ jfc«o 
^t*n«KttK*tf«c»7l;. KMftXttfXa 



ft* 




1 


5 




6 


10 


12 




— K 


300 


500 

61 T 


4X10 5 


?X10* 


/ 


7 


PHflt 




4?5 


471 


644 


/ 


/ 








W 






/ 


UOio 


-tt 

sam 


500 


JOO 


1X1 o s 


4X10 4 


7X1 0 7 


2X10* 




490 


6?1 


4£? 


6,85 


471 














w 





(H) 



1*01111853-20 4 4 3(6) 

L*%©tt, 
* -f ft t ft ft rt « ff ft * « u -c v, * 0 

« 0 « O .0, U o it *m*x 
MO.o, MO iifil^oftoKjRfti^T*^,; 

ft. ft£*oxffe*fticBjhu tt 

BO) 



«l*W«flA 7 f Mt « R K ft ft 



ft I A #I± fiB # R 



